INTRODUCTION
Temperature dependent spin transition (spincrossover) is a well-established phenomenon in the coordination chemistry of first-row transition elements. Many examples are known, e.g. for iron(I1) compounds, for which the low spin ' A sition has been extensively studied employing various physical techniques (refs. 1-3).
In the course of our investigations of thermally driven spin transitions in solid state ferrous systems we have, recently and quite accidentally, observed a fascinating photophysi- The metastable HS state formed by LIESST in a solid can relax thermally to the stable LS state. It has also been demonstrated that a light-induced HS+LS reconversion can be effected by irradiating the sample with red light ( X = 850 nm) into the 5T2* E band (ref. 6 ). r e p l a c e d by t h e two spin-allowed t r a n s i t i o n s 'Aid 'T1 (18.400 cm-l) and ' A 1 d L T 2 (26.650 cm-l) i n t h e LS molecules ( r e f . 5 ) . A f t e r bleaching t h e c r y s t a l with white l i g h t (Xe a r c l a m p , 150 W, -2 min) a t 8 K , t h e t y p i c a l HS spectrum i s a g a i n o b t a i n e d . A t around 10 K , ..
v/mms-'
v/mms-' ( f ) a f t e r h e a t i n g t o 148 K (TM = 148 K )
The mechanism of LIESST can be explained on t h e b a s i s of Fig. 3 : I r r a d i a t i n g t h e c o l d sample induces spin-allowed t r a n s i t i o n s 'A -+ T '? ground s t a t e w i t h i n nanoseconck.
s i n g l e t s t a t e s are s h o r t -l i v e d and can decay back t o t h e
There i s , however, an a l t e r n a t i v e decay p a t h , made p o s s i b l e by s p i n -o r b i t c o u p l i n g , which l e a d s t o a p o p u l a t i o n of t h e s p i n t r i p l e t s t a t e s 3T 
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F i g . 3. P o t e n t i a l s u r f a c e diagramm according t o e x p e r imental and c a l c u l a t e d energ i e s of t h e l i g a n d f i e l d s t a t e s of [ F e ( p t z ) d (BF4)2
(from r e f . 5 )
t o t h e A ground s t a t e o r t o t h e m e t a s t a b l e 5T s t a t e . There i s no r a d i a t i v e decay path from t h e 5T t o t h e A s t a t e , and t h e T (HS) s t a t e remains trapped w i t h practically i n f i n i t e l i f e t i m e as long as t h e temperature i s s u f f i c i e n t l y low so t h a t t h e energy b a r r i e r between t h e 5T
t e n t i a l s u r f a c e s , which are well s e p a r a t e d by t h e l a r g e d i f f e r e n c e i n t h e metal-ligand bond l e n g t h of c a . 0 . 2 8
( r e f . 9 ) , i s n o t thermally overcome. The t r a p p e d HS s t a t e can be pumped back t o t h e LS s t a t e by i r r a d i a t i n g with r e d l i g h t (of c a . 850 nm) i n t o t h e 5T + E ( r e f . 6 ) .
The t h e r m a l T -p A r e l a x a t i o n k i n e t i c s were examined w i t h n e a t [ F e ( p t z ) a (BF4)2 crystals as w e l l a s w i t h mixed c r y s t a l s ~FexZnl-x( p t z ) d (BF4)2 u s i n g o p t i c a l spectroscopy
( r e f . 1 0 ) . It was found t h a t ( a ) f o r d i l u t e d systems ( x < O . l ) a s i n g l e -i o n t r e a t m e n t of both t h e s p i n s t a t e e q u i l i b r i u m 5 . 1 ( 2 ) cm-/K a t T = 100 K ) and t h e 5T2+A1 r e l a x a t i o n of The " l a t t i c e expansion model" ( r e f . 
11) based on long-range e l a s t i c i n t e r a c t i o n s a r i s i n g from t h e d r a s t i c volume change AV = VHS-VLS(ref. 9 ) i s well s u i t e d t o e x p l a i n t h e experimental
a r i o u s t e m p e r a t u r e s . The s i g m o i d a l ( r a t h e r t h a n e x p o n e n t i a l ) form o f t h e decay c u r v e s i s due t o c o o p e r a t i v e e f f e c t s . The a c t i v a t i o
I n p a r t i c u l a r , t h e model p r e d i c t s t h e a c t i v a t i o n e n e r g y Ea(PLs) t o be a l i n e a r f u n c t i o n of t h e f r a c t i o n of LS m o l e c u l e s . C u r r e n t i n v e s t i g a t i o n s on t h e l i g a n d -s u b s t i t u t e d s y s t e m lFe which t h e i r o n complex m o l e c u l e s occupy two d i f f e r e n t c r y s t a l l o g r a p h i c s i t e s ( r e f . 1 2 ) , have r e v e a l e d some s u r p r i s i n g r e s u l t s . ( i ) Only one of t h e two i r o n sites ( A ) undergoes t h e r m a l s p i n t r a n s i t i o n ; t h e t r a n s i t i o n t e m p e r a t u r e (T 0 6 5 K ) i s c o n s i d e r a b l y lower t h a n i n t h e p t z system. The o t h e r i r o n s i t e (B) r e m a i n s i n t h e HS s t a t e down t o 4 K. ( i i ) Both l a t t i c e s i t e s
A and B c a n be pumped back and f o r t h between t h e LS and the.HS states u s i n g l i g h t of approp r i a t e w a v e l e n g t h s . S i t e A m o l e c u l e s , w i t h t h e LS s t a t e a s ground s t a t e a t T < Tc "65 K ,
undergoe LIESST and "Reversed LIESST" i n much t h e same way as t h e p t z s y s t e m . S i t e B molec u l e s , w i t h t h e HS s t a t e a s ground s t a t e a t a l l t e m p e r a t u r e s , are c o n v e r t e d t o t h e mw metas t a b l e LS s t a t e upon i r r a d i a t i o n w i t h r e d l i g h t (-850 nm); t h i s t r a p p e d LS s t a t e h a s a g a i n
p r a c t i c a l l y i n f i n i t e l i f e t i m e a t c a . 20 K ( r e f . 1 2 ) .
P r e l i m i n a r y r e s u l t s from c u r r e n t s t u d i e s o f t h e mixed c r y s t a l system [FexNil-x(mtz)6~(C10 )
i n d i c a t e t h e p o s s i b i l i t y of k e e p i n g t h e m e t a s t a b l e states formed by LIESST t r a p p e d up t o
t e m p e r a t u r e s above 100 K ( r e f . 1 2 ) . p o l y -v i n y l -a c e t a t e and Nafion f o i l s ( r e f . 1 6 ) . I n a l l of t h e s e compounds t h e r e l a x a t i o n rate of t h e m e t a s t a b l e HS s t a t e i s s m a l l e r t h a n 10-4s-1 a t 10 K . However, t h e phenomenon of LIESST i s even more g e n e r a l , a l b e i t t h e rates f o r ( t h e r m a l ) HS+LS r e l a x a t i o n are o f t e n q u i t e cons i d e r a b l y l a r g e r . McGarvey and Lawthers ( r e f . 1 7 ) were t h e f i r s t t o n o t i c e a r a p i d depopulat i o n of t h e LS s t a t e upon p u l s e d laser p h o t o l y s i s of a n i r o n ( I 1 ) s p i n c r o s s o v e r compound i n sol u t i o n . They o b t a i n e d r e l a x a t i o n r a t e s o f t h e o r d e r of 107s-l a t room t e m p e r a t u r e . R e c e n t l y , Fig. 6 ) .
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DISCUSSION
The fact that LIESST is observed both in the dilute materials as well as in [Fe(2-mephen)j2' doped into amorphous matrices shows that it is basically a single ion phenomenon. (ref. 20) of ~l o -~s -~. This is in the range needed to explain our extremely long-lived excited states at least semi-quantitatively.
The photophysical effects described above show that such spincrossover systems behave like an optical switch. They may therefore have the potential of future applications in optical information storage. 
